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(57) Abstract: A high-frequency power supply system includes an abnormality detection device (3) for detecting abnormality gen- 
erated in a circuit of the load L side from the output terminal A of a high-frequency power source (1). The abnormality detection 
device (3) includes: a first detection unit (21) for detecting a voltage value Vf of a high-frequency progressive wave; a second detec- 
tion unit (22) for detecting a voltage value Vr of a high-frequency reflection wave; a reflection coefficient calculation unit (23) and a 
differentiation calculation unit (24) for calculating a differentiation value d T/dt of a reflection coefficient from the progressive wave 
voltage value Vf and the reflection wave voltage value Vr; and an abnormality judgment unit (25) forjudging whether abnormality is 
present according to the differentiation value d l~ /dt of the reflection coefficient. When an abnormality detection signal is outputted 
from the abnormality detection device (3) to the high-frequency power source (1), the power output operation of the high-frequency 
power source (1) is stopped. 
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[0115] >fyt t -^l^2i^JlStii^^JSti^M$^^ 

y>*zm(A±))ffiB(D^t o —^x)(D±^ i v i / 1 1 1 tm^e vmm&ti 

^V;*50Q ^££5^ ^^17<DBr^-r/N°^VCl, VC2^g 

[oii6] ^ji^mMi^tbutML -tf£t>ib, 4>^—^>^m^2^mmmnMi 



— ^Vxzin^ ^ ^Bff^S^ H ft lc A3 J; 5 K g 



[0117] i^M^mMi^i^M^S^co^^^i-^^^ ^f^^^6«, iSS^igom 

[0118] ^.m^mmmsn.mmm^x^^tm^tifct^bT+T' <Dmm 
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[0119] t£oT, ^.(Dmm^mtlW^^T^n^ ^XvMilL^^XvMIr 



[0120] 



R 



[0121] 4>^-^>^m^m<Dm^m^^mu^mmm^tcm^. ^#uu 

[0122] ^HO^te, i«MW^l^^t 0 -^V^S^2i:(Dr H 1^M^^^b7t# 



[0123] L#>U 
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mm ®.mm i©nwu 1 3 £$R*n^g (®b&) icMfirtft mm # (/vfi/^©^ 



[0125] 



[0126] ^(Df, 



4& 



m^m^i&r^^tc^, mmmm^m^y^T^^ mm-mm^^t^x 
[0127] ^mmmxi^ i^mmm(Dm^hm^mm^pjf^(DmmTfdiirmm^mM 

[0128] M^J^§P25^*DV^-CM^^^J^tbSi, H2^LfcJ;5^ M^W^tP 
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[0129] Bf^^KT^jii^^^^mMl^S^W^tbf^^^'Jfbfc^ 

[0130] M^WS»3oM^JS»#«:^ r^M^mMi<^m^^^^.j§^T^^ 

BMirz>tix\ mitym*^-rv-u<<;v mitt?) *m&£tiz>o 

[0131] fot, M^JSS|J25<^|3£Ibf^>*|Jh^ffitt, i«MI^«Ml^«^^^# 

[0132] ®4te, «K<^^»!J2^#§^M^«ijWI^^^^*^^i-|i|-e^o 

[0133] |life^|l^M^^^-oV^T|^0j!i-^i^, ^t°-^V^^2^{i, Sl^l7 
[0134] miE^t±ifP18^, «^P17(Dm^«^^oitSi«MI^^«iifS:V ^ffi-T5t> 

L 
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[0135] s*fcfcm$pi9H:, m&m7<Dmt)fficiz.$5iirz>mffi$i<DWMm 

L 

<dx&Z> 0 ^mi-fii^ &&%H17<DM fifteen &ffiWffiM5&3l'LXMffiUz.m 

L 

[oi36] mj£&mni8K£^xtkm£fritcmmwv Rximm^mni9Kx^x^m^ti 

L 

L 

[0137] M^m^g3^{i, ^\?—y>xmW&26b, 4>^°—^>^(D±^(D^ 

[0138] -r^t °— ^^^t§p26«, nmk^us^hAts^fi^m^AtsmK^n 

L L 
L L 

L L 

L L 

[0139] ^2fl&#?£^§B27kJ\ 4>t°—?l/xmW^26K£<>XMfrbtbfc4>t°—?l/X 
fm>27\^ 4>}l°—^>^Z(D±^(Dm^imdZydt)^Mib^h(DX^ 0 J^T, 
dt^V^o 

[0140] ^2|S^^§P27-e«, -f^t°-^V^#$|326^^B)f^OM^dt^-r^t 0 -^ 
—y>XZ2k<D^dZ = Z2-Zl&&tti&tl%>bti>K, dZ/dtJ^#$;ft3 0 &*3^ ^ 
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(dz/dt) ttu m^\^25\cA±i^ti^o 

[0141] M^U^25-e«, ^im^#$l324^^A^$^K*f«#:^^^ftd F /d 

m^mm^mipjf^mmTm20m)m^mmmmi<Dmmmmm3\z.Mv 

[0142] -T*^, ^r¥U5£SB25fct, Stt^ifcCD$t5Hid T /dt£ W^&frbfcBrJtO 
dZ/dt^ipfjg^g^-Cl^m^ ^ffifLffllC^SV^T^d^M^IS^bTV^ 

[0143] 0fl3.fi. r <DWMm r /dt^gl3^^i-J;5 ^teUy&£\ 

[0144] i<D £5 ^ KM&M r <£>|&$Mtd r /dt& rMVif— ^V^Z(Z)^ftdz/dttc 

UMK^mm^m^xmw^tc^t^mir^t^x^^K EMom. r o 
ia*. i^mm^4^^\i o —^^m^2^^fhx^^^hxh^ 0 — *\ 
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[oi45] ^mmw^xi^ ecm&m r <DW£\m r /mcn^x^^— ^v^z 

[0146] M?£¥lJ^25te, r (D^ftd r /dt^L W^t°-^V^(D^ffidZ 

^^2d^(Dmfff«^m^ft^^^>'t-^v^(D^fitdz/dt^^mb, ^ 

^St^Ifc r (D^fftd r /dt(D^^^W^t°— ^V^(D^fftdZ/dt(D^^ 
t©'I{ffiW>t- ^•V^(D^[^'ftdZ / /dt(D^b^ClS^V^T^#LftlJ-eM^ 

[0148] :W^\ Mftfflil3-rii, SM^mMi^^A^^ttrcAtif^PF^^JH- 
»R^fb j| mUc:£ttt#i$: r o^ftd r /dt^ffl v ^xm^m^m^x^ ^ 

•So 

[0149] u&>u ^Hifef?!j2(D«j^-e«, st-M^m^©3-e^#L(DA^s^*5it§m 
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mwv RTfinmm t^%mvk.^>^—y>^z(Ddz/dt^m\^x^(D^^ 

L L 

z>z.t&x^z>mxf£<, ^fLtrjoits^t^L, ^n^mm^m-r^b 

&x^% 0 

[oi5i] *5b\ ^.(Dm^^irm^mm^xox, mMmm^is^mmmm^.mm 

[0152] g|6«, «^(D||^(j3^#^^M^®^WI^^^«*^^i-|i|-e^o 

izx^x^fri^timmtstix^Zo ^faV£®i&m6(Dm2w l £)?$-hbm3iti£) 
[0153] mmim^^mmmtim^^M^n^mm^iMmm-i, ±m^ftmm 
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4, mm^*??^(omu^m^<nmf&7f&. -r^t° 



[0154] &3b\ Kl*»8c r(D^m^^^aS&4_h^^ttfc^»!|3(D*^^, ^fL© 

[oi55] B|7^, «K^^m^#^r^M^«ijTO^^^*i^^i-|i|-e^o 

mmm^Bcmmm r r <Dw^m r /dtcDM^ ^ v 
t<Dmz.m2)m^29&wtrtK.h<D-?ihz> 0 

[0156] ^H:bK^28^«, S*f«^^23-e^$n^#t##C T ^A^»$^ 0 
[0157] |g21ti«29te, ^^^fP24^^A^$^^##: T <n>WM% d r/dt£ 

[oi58] mi&mnsn, ^mmm^w^23^hA^n^RM^m r ©ici^ 

[0159] M^J^25te, EHB&<DAND[Hlg£^fU Z.<DANr>\E}$&XMlit®lU28RXF 

fflkmm ^-tvxm^n^o mnt^28Rx^m2it^n29^hAti 
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[0160] mmmiz&zmmmmtifeffi^^x^ m^¥\^25Km ^T, RM&m 

[oi6i] j:5 ic, ^Jfe^l4-e«^#mco^(^flld r /dt7We&< x sit^iS: rhM 

[0162] ^5b\ ^^IJ^25^5o^M^IJ^1i, ^li:t^$|328(Dl:b^^^2 
-Civfc^ - tV^ftx.-C. SltbKfR28(Dlt^m^D ? ^2it^29(Di:bK^ 

<DOR^t% i-f^h, BCMmmr (D^ftmr /dttfMi&m&&Mx.tib%, 

[0163] m8te, ^mm<Dmmm5izm^Mm^m±iw^^TJ^(Dm^^irmx^ 0 



[0164] 



r /dt(DM^ tJ^vtr— ^"V^z^^Hidz/dt^ffl v ^TM^^^J^-f-^ 

^«^2^mji^m§i3i8^:^m^m$i5i9^i3:it, M^ffiisg3^-r^t° 

— ^>-^^#§|526^^2m^#§P27^}tfc^<Z)-efc6o 
^O^W!j5-e«, ^ll:b^28^tJ«||2ltW29^V^T, Stt^ifcr<D^ 

Aid r/dt££eu#ifc r<^^$^^^W^i-§^i^flt^2^2pfft^Jt 



m^g3(DM^IJ^25«, ^ll:b^28^^||2i:b^29d^A^$n§ff^- 
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[0165] zlcdx? \c 2mM5-?t*R8i&&c r <D±^£RxfEiM&M<DW^im r /dttm 

[oi66] t£$o, mi%mfe&25Kmirz>mi%m'Mx*i-z, mi)AM^2S(Di^m.^^ %2\m. 
^29<Ditmm^ RxfM2w^mm$27(DM£)\zm^<mwMi^<DANvm i ¥x 

mmm&Mx.. m^>t°—^xz<Dw^imz/dt&n3mmimmttt^, 



[0167] g|9te, ^B^^^WUe^^^ffiM^m^W^v-^^^i-H-efc^o 



mm &mt)mm^TJ*tm—xfoZ)<Dx\ ^xitmmm i y^-r^tt 113 1 ^ 

M^IJ^25(Dl)]{t^oV>Tffi^tmPj!-r^o 
[0168] H9i^1t5tM31ii, m^#§P24-e^#$tbfcM#if##: TO^ftd T 

/dt^j^Oil lS«£lt t£U ^^^fitdr/dt^^isW^^[Him 
M^/c^-f^^tl, t2, tS-Cl^Dl^^^^^^Mit^l-f oit^JP^. ^(Z)^7->^ 

Mt^M^J^25^Hi^i-^o 
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[0169] 



[0170] 



±kw&rz>o 



[0171] &3b\ m&M6<Dmtmkvx . mmm4(m70m)tmmKRMmwcr(DWc^m 



jm^^&ftSo *>sv>f^ m&mkv <DWM%dT / dt%mi£<n%rm 

[0172] £7c, HJfe^!j6^^L7t, r (D^ftd r/dt^jff^(0^2p{e^Mx.^^ 



[0173] ^X\ ^<D£?f£7fM?&&MmirZ>titb, i& ® ^f^YUtM, ti^YWcb^ 
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[0174] mi2tt, j&m<DMMW7K&zftm&Mfi&$&xTJ*tt+m^2& 0 mm 



**Ufc ft W 3 1 Sr i ff |«3 1 j tvxm m i~S 0 

[0175] S|2fHRSP32tt, ||2m^#$l327-e^^$^7c-r^t 0 -^V^Z(7)^ftdZ/ / 
dt^0f^»H3^2pft^l:bKb, ^^m^edZ/dt^^3SW^jg^.5lHim^tf 

ir£5\z.m£Lfzm&, 02i+«32«, 4i/K°—sfi/xz<Dmftimz/dti!)m3m 



[0176] 



[0177] mmmxte, rm&w r ©«&H£d r/dt^^oDmi^^jSx.^iHim^ 



*m r # El 25 £5 fcSrtt 



•A 
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[0178] /^5b\ mmmvv&.i&MbLx. mmmiimv&m) tmmz. H»r©^ 

^$P25-ett, RMWm. r co^flidr/dt^0f^(D||iK5pfft^Sx.6lsiW^f 

v>«\ r (D^ted r/dt^^cD^is^e ^s^m#c, -r^t°— ^ 

^Z(D^f6dz/dt^0f^(7)ll3S^e^®x.§[iI#:, x«£etJ#i&: r 

[0179] H»(j7^U-'-r^fc°— ^V^ZcD^fftdZ/dt^jSJf^o^tpfif^Mx.fc 

^2t+M32(D^'>^Hi:{irij(D«-efe§ 0 l#>u ^v^z^{gv ^tg 

[0180] WAi^^1-3fc#>, im @ Sr^^hLTtm, y^^hU^t 

[oi8i] Bii5^, ^mm<Dmmm8iz.m^Mm^m±iw^^^^irmxh^o mm 
#ii8te, mi$&mi£ir%m<Ds^—?bvx<DEiMmm. r o^ftd r/dt^ftx. 
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[oi82] BiM&Mr ter=vr/vpe&*9, RM&Mr tmi£mtsb(Dmia^s= (i+ r 

)/(l-Di©i#»^, 5&&$tltS«:S = (Vf+Vr)/(Vf-Vr)-e#m^tL 
3o tot, 3££i£Jfc2a#gB33-CfcJ\ ^l^^g|321^^A^$^ilff ^PF(Djg 
i|iSVf^^2^^^227i^A^;$^S*f^PR»Sit'MVr^^fflV>-C, S= (Vf+Vr) 

/ (Vf-Vr) SrS[||L*r5^t Jc: J;U3&&»JtSSrHL W-TSo 

[0184] mmms^ m&mfecDs<7*—?&mtEmtstvtih<DX\ fe&mtsh£tM& 

[0185] |«l»!j8^:ioV^«:, fetE&&S(DUftimS/dt&migm'M<Vs<7*— ¥t 

[0186] 016J3, ^WJ9^^5ffija^«^^^^^)«j^^i-|l|-e*>^o 

1 5 kujsv vr, -r^t°— ^v^^2 ^mff^ mtp i8^u?m^ mas 1 9^mn , 

m^m^®3^^^t 0 -^V^#$|526^L^2«[^^fR27^tt^(D-efe 
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•So 

[0187] ^.(Dmmm9Km^>mn^mmw:3(Dmmm^U25n, m&mt^w^ims/d 

[0189] /^*d\ ^(Dmmm9^\^x^ ^^tbs^^^tds/dt^M^j^^^ 

( i/s) /dt^m v ^-ct, \ 

[0190] mi7tt, «K<^ll»Jio^#§^M^m^WI^^A(7)«j^^i-E|-efc 
3 0 |fg3fSfm-9-TO, roofed r/dt^^v >TM^^^iJ^b 

mt(Dj±^Km^^xm^m^¥\&-r^^^tLh(Dxh^ 0 

[0191] Aft^im, ||Jfe#!jlO^#§rftJ3^m^^^^O«^f*, Hlt^bf'M 

B3fi, mmmr^mst^ m2MWcr>^met, nmRnmm^wm7t^ 
MWcKMmmmmst, MWcmmmtmm9b, ttWtmmmtmwt, mig 

[0192] miMWcr>-?n>z5u, mn^¥commvi^m^x, wmmvmn^ir^ 

^<DMmvrKMfo1r%MmW.&tti£)ir&h<DXfoZ> 0 miMWtT>"7°1®35RX$ 

M2ttmT^i®36^ m*.tf. mmmixnmvtcmma2iRxfm2^^ 
^35Rxim2MWcr>y^36(Dmtimxh^mn^PF(Dmmv£(DMmmog(vf 
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[0193] ^Ktt^^^37«,^l^mT^fP35^^A^$^it«PF(D^i|iS 
Vf CD*j«filog (Vf ) m2MmT^^36frbAtli5fl%fcMmPRCDMmVrCD 

1rz>h<DXfoz> 0 MU^m r (D^fciog r ^mstt«fElt£R38^A^£tL 

So **3, ^te#t#f^Jfl?R37TO, r (DMmmog (Vr/Vf) ©StUt 

<D|^i|igVr^m£PF<Digi|^^ 



[0194] &fc, ^#:^*f##:^^§|537^, r^-n^fi-^^ai-st > <D-ctJ;<, -ri^/v 

[0195] *j-mS#t#miEl5ilfP38{*, HB^^^^y^iix., ^^#^#§1337 fcioT 

*W$;fafc^l*«a!c r (D^j-Wiog r Sr9fS©MS8 *f 

S!csit«afemiiL*fiJ37d^0f^©Msi! a t-zmMvm r <z>*j«iiog r asA^sn 

-^[HiA^^fc§ff(Z)Sit##c r KWi^itiog r itmmxts^fvxwM 
isfhX\ ^RMmm r 2<z>*l«inog r 2^^t±i^i-§ 0 ^te#t«ifcfeit^38^ 

r 2(D*f#:fa:iog r 2^^fmtt)[iIftl:bK$|340^A^$^o 

[0196] M^mw.itm^39^ M%tfrMmmzni$38frbA^n%5iM&M n© 



, m%.&. o. 8-0. 9nmtewtfe£tiz>c 



WO 2005/057993 



43 



PCT/JP2004/017595 



[0197] ttmftmmti&M4o^ MWcRMwmmxs^hAti^n^Rmmwc r 2© 

r<o^#ttM^3eSP4lj!:A^$*b5o -LiB^SMfct, RM&Wtrxmirb 



[0198] 



!Jx.«\ 0. 2-0. 3mai-®!S£*L5o 



-5 



tf([Hlfeit^40^^A^$^ff^^M«^m^1-^ANDtlI^42^^^T 



[0199] r(D^jfe^(|io^*5v>T, SI=f##:ro*j-#:Mv>Tv^(D^, ^tb*T?OHJte^ll 

[0200] ^(Dmmmiox\t, B.&&mr<DttWc&%^x^zit#>, m&vmx 

h^xmmtm&ti^ ^KMmwc r &ttmfy'b& ^ (mi 9<dpi ^•rm.m 

iaz&&z>b%) x&oxh, BiMffim r ©#8cte<0l*$M£d (log r ) /dttt^* 

i\^tzM&. ttmsDm&iotirzb^ R&mmr <DMWt<Dffliftm^ i og (o. 04)-i 

og(0. 01)^0. 602^5 o 

[0201] *fc, mMMlz.&\^X5iMffiMrm. 2frho. 8^^b«^^^J;5^^^iJ 

s££tLZ>mk&-rz>m&xfooxh. Bcmmm. r ©^t^isMfi, io g (o. 8)-io 

g (o. 2)^0. 602i/^ o ^<DJ;5i-, H*|-#^r(D^^*^W^o-cv^(Z)^^^ 

mt. mum^^>xv^ 0 tot, r ©^t^td dog r ) 
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[0202] ^.(Dmmimox^ mmm^n^m^-^ Mmm^tm^b^^m^ 



[0203] 



[0204] 



[0206] 



&m&irz>m&kmm^ mmmtmimmt^m^^x, mtmmmtdocomt^ 



He r ©*HKrtBiog r £Ktt#i&: r xm^fcm^, RMmm. r #s|2|i9^1-pi<z> 



^f^ttM^12d^0^ff^PF^S*r^PR^)iftM^<^A^?rJ[Sv^H-efF 

w-rs-t^-e^So , AJji/^/i'&i—ioooviD^mx&zM&ws, nu 

[0205] HI20«, ^»!jii^#^^M^®^WI&^^»*^^i-|i|-e^o 



mmm 1 1 n ntk tu mm 3 « m mm 1 -e « , jBHiut 3 

9^A^£tL3Mr<£>B0H-« r i(D>y-Mio g r l^^s^TO^^fc^ 
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[0207] ^<d£5^ H»!lii-e», S#t#^r(D^mft^^ffft^ti)[iIfa:^d^^§¥ 
[0208] 1212m, ^ife^i2i^5i^M^*ijWI^>-^^^*^^i-EI-efcSo 



it!!»39&twim[HHg^^ 

[0209] ®21^:fetf3f+»43te, ^#:S*l-##:fE'|t^38^^^*fffli:J;b^39^ 

MmRMmmmmm8^hnmmmm^mw{-Ati^n^Rmmm. r 2<w 

#:fSiog r 2^^^^^^tL^Pft^T^^#®[Hi»ff^i-§t(D-t?fc§ 0 

[0210] m^j^$p4i«, ntmM43frb^wtm$Aj3i5ti. ^(DtYWcmm^wmm 
Wt&Mz.z>t, mmmttmfe-f-%0 wm^mm^.^ ^xummmio tm—xh 

[0211] z.<D£?i^ mmmi2xn, RM&m r (Dnwcm^mmmtmrnw-t^h^^m 
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[0212] 022te, ^mM^mmm^Km^Mm^mtiw^^^mm^i-mxh 
jf&ttmxfef£<^ mmmimxmm^tcRmmmr^m^^m^mm^tih(D 
^msm3«, mitmM2ib, m^m^u^b. Rmmwcmm^t, 

[02i3] mm^2i, m2&mn22&x?&Mmwcmnn23^ mmmibm-xh^ 

mixtmi^tm^bmm^ Btmmwt r <Dmmmmt^(Dmt^m^^xm^ 
mm&n?(DX\ mmimxmmvtcm^b^m^mm^b^x^o 
[0214] mmmi3(DmmcMK.x^ mmmiKDx^^ -r^t°— ^v^z^^itdz 

[0215] *fc, _hfE^W!ji-IIW!ji3-e«, M^me#^i«M itHio^t^^if 



WO 2005/057993 



47 



PCT/JP2004/017595 



[0216] £fc, ^"fRli4^^12{i, |JIKi«l©WAffiAMyt°-^^M2©| 
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[5] 



[6] 



[7] 



[8] 



%Lm±) w^y^j^xho x , 

±m^m^h±tmmmmmimmni-^Rmmmi-^mm^mi-^m2 
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o 

[14] ±mmi, m2(D^th^<D^ia^n^ ±mmm$.mM(D\H^ ±mmm^mm 

o 

±mikm^h±mmmmmmim^mn'r^Mmmi-mm^iiii-^m2 
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^fciotfr^iBitiii^w^ 

[is] -hfBUi, m2<D^m^(Dmm^n, ^Mmm^nM^^^ ±mmm^mm 
<Dmmm.mt}(7)\^t})^»h±M^iy\f— ^*m^<Dmm&mt) <da tiffin 

~tZ>. ft ^3gl5^fBic»rftMM^tt*^^A 0 
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±mms(D^. tn ^m. Kxvtk m^fc A^m^t±mm4(DW k x tuts 
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[22] 



[23] 



[24] 



®ij w^^^x-ho x % 
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±^Rmmm^w^mc^<>x^w^titiRmmm(D^^m^(Dmmx)m 
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